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ABSTRACT OF THE DISCLOSURE 

Aqueous alkaline cleaning solutions for cleaning microelectronic substrates and 

aintaining substrate surface smoothness comprise a metal ion free base, a nonionic 

surfactant and a component to reduce or control the pH of the cleaning solution to a pH 

within the range of from about pH 8 to about pH 10. 
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01 dUfsisHih. s ic «ii mm nm^ ic »ii(ni 4=g:7i-fe5Hi, siioiaoii sag 

SfU ?4IOIia AH^^rgS 4:t!!5^S, QM irsffllSj SXIIM HfiS 

So^^ 310ICI-. g s,am siioiiasj ma soiai- gAi-oi°j z g*f s3sois 2SA" olo^s| 

UEHH^, ?4IOIIi| A11*ig ^^Si^ All*! WISoh= aOIP-. 

H ^^21 W^EIg ABHI =^ OlSOl S:?L H|0IS71iaSS«l a A-0«|g?!j2| p}@ 8 

um^ti mm is°i 5ei ^hTqsAi sii-sjej 9jioiffl Ao^i^rgi ueh-hs ^s-eis aiiaa isii 
mioii^ All e^:7h la^m. §pi ^Aiwiei oioiekhiai s7i, £e= biois?ii tusssxii 

S S7I pH i^gg 5Et}Sh= Allfll 22^5je! A«=!^g S ZBA" 0|5h2i Z-« 

g ^goj Ails! iSls 25Si?j; Olo^°l gej-5!2g o.l LHTa 10SifX2| g-&E|g SM- 

SMtr i.'ej o.UHXi neir%, ufs^swc o,5lhxi zssfxej sgsg a uoiTqsi m, unf2^«F?is 

^►OI^^S ^SlIQF. 
S AI1X11 2gl(HI^ CHS ^gt^ ^^Ej SgE Am§ 4= SiQ. 

bUfSlohTII^ EI|ME^ma mm as ^^AI 3M0il 1 LHTJI 4 e^aWl ?^^S SIE^AI-S S^AI^^S 
51.^) ?^aH SIE^AroiE2f 47:F SSh^J 4i+tHl AhgSKB ^HT B^i^3!S^7^|S EilE 
EHHIB aSfe SIESAhOlE S MEI 0111 -2-5lESA| 0111 SJ-Sh S|ESA^0|E(1S^)1 MgtlCK 
Mm7\'Stl m?i3.m^ 4=<y-5HS=, MEiDIIS-a-slESAIESg °i3.m eiE^AhOlE, ^£10111-3-51 



MEeSg 5lESAfO|E, HSEI-^l g-a& «IE=AHJIE, atOlll MEjOlil SSh SIESAI- 

oiE, EbiOiiaMa^sg ?fa& aiESAfoia, ainiHiiiMEi*?^ g-a& siesatoie. aitOiiiMsioii 
1 3e& siE^AfoiE, atofliMEi^i safe sie^awie, pdhhpois &a& sie^akjie, p 
ffliaa^a seh §iesak)ie S2h 01121 st^ioi sid. 

QE A^g:'^st^ w^Ei «S2S= cffli 101, ^t*m "Hslu, ^y\o\°i mm j-omiinoii&i, 

1- 0miii:-2-=S&g, 1-0mih:-3-iS5M, 2(-2-OFO|lE0imAI) Dll&l. 2-(2-OK]|i01ll-Omiir) (HIS 

1, 2-(2-omib:tHiaomiiii) oiiiorasaF ^2^so|■^!, a ^^ohusai- st)^ ^7i a:?!! 

01 SiD. UMl £ES 5*}&hS ^^S| g^ljE Ahg ^hsShQ. Oil ^^ElSgSJ Etil, ss| 

4ifa s-a&sF timEmm sjeh §iE^AhoiEai-°i sti-ia A^g7^s5l•c^. 

(HI sgt^ Bioi£?ii n^n^M^=, miiioi, &2!i ?ll^&sIil2^ tei^^ss Tiig^sfli, §4s^ 

Ej a=AiaiOIM(A-||gS FC-lVl),, ^a()1lii:EII = (fllSS FCi430, S FC-431]U-eS) S-g 

ithS lEI^AIOill?!! m^imm^'S FC-170c)S£| Mdbaa CPI^aiSI, 7JI&<^ 01lii:EII 

2- iEi^Aioiii?i! s-bcmm (HiQiM, lEi^Aioiii?!! am, sehsj Jiissfs^ a-'-^^^Ai 5^5 
l2^ &s ^is!! eai a^^i oilEl|s:7^ siQ. s ^^s^j ^^eis aoaii-ssiii- HHf2!S.Lbiois?ii 

71IBSSA1IS= ^E! 17113 &SAfl, 3,5-PD^Il^ii^-■) - 1, m^MS ^1. 1EI^AI01I1S1I?'(HI&1; 

mm l^2E^E Fc tItoc a wais ieii at^a (hiqis, b^i ^^ai ssssoi-siQi-tJioi^Tii 

7|ia#«a= ^El^ oilgl eiSlsm AUIHi^l?!. SSg^l S4:A|?1 All*!tl& iS2| ^ 

g«s SCH-AI5?! ,2^121 All ?! ^g«:i^^AIS! p.. ^. V ^w^^-n-^a;- ^B-^sOH-l^^^ 
g &&Ei^ Aiiai.S«12| sm '^:^M9\^ SAI01l;A1l=!5,'-glsa^H5l'X| AII^IEr^JlBliilOill' 

Stfl ?7:i Sfg«©lfflt.H|-tM0IU.£l,2illE pH^lAIIS Ahg^^ 4 2iE|cr^.3Em SFt^lSlrOlie 

sr»Aiis ni2i g,- oiiisoi ^iiitjn zimm g,-,api;4'2ji:pKp 
S7ii+]if ai°j i^aH a sfAfiF iii°i s»-!{S7i2h ahg:»8,-(ffliioi ohAiiM'iraroFAiig- 
g^asoi 2iP?' unhsioCT^ oiAiiMi!-, E.mi*mm.r-iSsi aas a^ohAHM^i+ig^sHSi's^i. .^^ 
SI Oil ^32) yi sag a oFAif^^nh sauoKa cts p^s!•2l stJgoi^AfganK- y:-^ ?. ; 

B SS2J All^ ioiS IICHS £ES gaS^OI 3^1 STaAIPk ^^w 'B7M9\7\ 9\n sjStJ 2^ 1 

iaioierag i^7^\o\ Mwu 4= siP.joi^m ^^ii *it? saQiMfli^ sf:?i a,-3i2i^ 

aOID : 01l§a POFS! EI|MEmfAilM>iH-(EOTA), ^lSflP0^S^HIME^0^A||ei^/ A|gS«li+ -■1-2- - P0^ 
SJEI|gEK)^AOEi^, P01lia!ME|OFeiaEK)hAiiM<iH, (Hlie!P0FSJE11MEh=SinSi+. (SIE^AIOIIl) 0111 
IHPOhE! MEI0^A1IMi^ (HEDTA), D1llOlOlb:POWIMi+, =S§gP0h5JE«MEF0|-AIIMir, UMSMEI□^AII 

M>iKNTA). MM.E.{*. Ei^Emt*, s^ELK A^?^sA^, gEiABMif. ^ui*. sMi*. mm*. S^li^, 

^{*. ME\^i*. 9mm. 8 - S|EmA|?IMa. N,N,N-.N' - D1!1^SP0^S!E^IMS^ (MIS!!) s±b 

£E*^ S7I 2311 My\t[= 301 sfit^ ssAhei imns 5«soii ¥7i*i^3ioi Hursis;.^ 
siP. 2^i^a4^ligol o\E]ti ^^s.s. AFgaoi, i+srai sois. mi* a a a, heih 33^21 3l^s 
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2 = -^S jlFSii!^. SEi+S, S<ira 2 SifS2h DM ^{gtl- i+shJi 

[^AlOll 1] 

0.1, 1.0 S 10X aiMEHHIl a^2H SIE^Ami^ (TMAH)°| HISShSQ. SllOlffl MS.( 

1.0.0 ISa, 3Dha)M WrcViM 01 g5H(Hl lOg^^ g,^3i:IS«LK R: (iI|3fe01^^ # 

M0\ Z ^►t.f g2^t.^)M ^ feEOil CHoB ^gSm. 01 S&^SI gss«^ 4135 iSWI S 

2^£^ 6!t^ ^fe^g ymsia. 

mo 







PH 


0,1 


13. SCO 


12.4 


l.O 


14.S0D 


13.1 


10 


20,000 


14.2 



m2!j2j pHs ;q§a ph 4^5®^ s^fcAiJUfloii sstfsfsi aa&a62^ oi-AiiMi+ srassi i : i str 
mm :>m s.smm M^tyjio. 



IMAH ^£ («) 


(A* ) 


pH 


0.1 


200 


, 8.0 


O.l 


500 


7.1 • 


1.0 


200 


9.2 


1.0 


500 


«.0 









O.OUO.IX £E^ 1.0X2J J1|gi•g^^l■:3,5-^P[l^la*i!i^-3-g-(A^IDM-61)S■-TMAHM^ . 

7^ol■xl sfSiH 5ssm x-nioracK ^:'h2ii^iiii aa.^EEai t.^'flua.si.aMg t[ 

. . •■ > . - .,-3 . . ■ ' ? • . - 

• ''4 ' * ' 
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IM3J 



Jpinci S-Jt^*' 


K Da 91 Ai Til C / V 1 

/I z! w ty 'Ml t v» J 


11 t 1 

A« (n J 




0.1 


0 01 


10,000 


12.1 


O.l 


0.1 


4.000 


12.3 


O.l 


1.0 


450 


12.1 


1.0 


O.Ol 


15,000 


12.9 


1.0 


O.l 


30.000 


13.0 


1.0 


1.0 


4.000 


13.2 


10 


1.0 


7,600 


14.2 



L\m^^. TMAH ^m"^. 0.01%, O.U 5^ 1.0%21 31l3&Sfll 3.5-ClffllS«!ir-3-g (AIEI^-61) a §2!J 
2i PH 4=5 a4:A| 31:71011 sStJ- ?f21 ga&ae2|- Sefe OhA|!EIIO|E2| 1 j 1 S&sS ^SS A-fl 

a^Sss Hisohaa. &sra siih= sh^isF ao. 

fJl4J 



THAH Ui 
0.1 




fo (A' ) 




D.OI 


< 25 


9.0 


0.1 




'30 


^8.0 


0.1 


1.0 


< 25 


J 8.0 


1.0 


o'oi 


40 


9.3 


1.0 


0.1 


- < 25 


6; 4 




•3.1 . 




" 9.2 V ^ 


:-r.o'^" 


1,0 ^ 


^ 5 - = < 25 ^' 


. ■ "I 


• lb ' " 


• 1.0 




i ^;i8fiS>- - 
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[SB] 



TKAH feE. (X) 

0.1 


) 




5. 803 


12.0 


1.0 


9,500 


13.1 


10 


6.000 


U.2 



IS S7I*K3I 3£ag§ HISSraCK SOia 33^^ ©D. 





Ri (A* ) 


pH 


l.O 


300 


9.2 


1.0 


100 , 


• : a.o 


10 


300 





01 ^tAS."^ pHa^Oil 2JSH SSOII Si?l-24aQ. HaiU, ^E15 13= Tl^Oi ^S^Sjoi |c ■)\ 

0.0U0.1X ££= 1.0%2| 3,5-aMa«4!-3-g (A1iri^-61)« ^tol 5^|f QA| SlSS^a 




Chg^S, TMAri ^g?!!. 0.01% 0.1% ££&J.CK2J TH^ifgHI ■3,5-Q|[Hll«!d-3-m (AiniM-61)2J 
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[M6J 



THAH k£ (x> 




(A* ) 


pK 


0. L 


C.Ol 


< 25 


9.0 


O.l 


0.1 


< 2S 


8.0 


O.l 


1.0 


< 25 


8,0 


1.0 


o.l 


30 


5,3 


I P 


0.1 


< 25 


9.2 » 


1.0 


1.0 


< 23 




to 


1.0 


< 25 


e.i 



W^BISMOfl HIOIgTll 71ia§-«fll2h 221512! pH i^fllM ltJAI?j 01 71lg2| AIIBIS TjElt!" ^'35 81 

oiiti= getsjs! s^itis Jsi^iHi sssi y-= 
l^Aim 3] 

^AIM m &S AfgSKJI, a fe^S SE, 50'C (HlAi g§t^ 4' 3= SSs STSEl^ Jdl« 

§2H2J S7hS|-aQ. TMAH ^gaSH^g A^§*!iSlIll 12h^ SPI2h ^D. 







pH 




700 


13.1 


10 


700 I 


14.2 



ois & wiras sais 5o*c maie ^'ei5 aas ^^aisq. 



%■ 



1.0% TtlAH feEM i^^^ AflTaiiSsWI g5!j2J pH. 



J 



THAU feE (xJ . 






1 5 


■-:-500 "I 





. f 

.... 4; 

Oia^i|oS pH g^itHI iEOfl ef^^°l SiSlD. isiLK .^EJ= iSg 71^01 gB.^Sjel IC 7^.. 

0.01X0,1% s= i.o%2i fliss^ai 3.5-ai}flii«!d-3^g (Aiiafe^^Ds 7[tt pH^a^i^=.A^g5^:;q ar^ni 

DAI ?liasaa& ^I^raemi SSSESJ ShlJI oioiehhiai Sl§OI,j: 
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TKAH ^SF. (X] 




RzCA- ) 


PH 


1,0 


0.1 


2.500 


13 


LC 


1.0 


150 


13.2 


10 


1.0 


1.600 


14.2 



OmS.^. TMAH ^m^A. 0.01% 0.1% 1.Q)£I 3>5-LllHli!*!|^-3-g (AlulM-61)S! gajSI 

pHg Tigs ^^S.^ &4:A|9PI(HI sSt!" SSJ gaS-aH2F Qm^i* S-SfeS) 1 : 1 



TMAH feE IX) 




MA' ) 


pH ■ 


1 


3.1 


< 25 


9.3 


1 


0.1 


< 25 


9.2 » 


1 


1 


- < 25 


9.4 


10 


I 


< 25 


8.1 



pH i§HIS Al-g ^^El SMOU blOISTII TllSSSWiai^ pH i^fllM li^AlgJ 01 711121 /dl 

jais n^m ^^loims s&sie! sssas si^ofl y-s 5SEg :7i-sd. 

^Aimi 1 - 3 S ?llS#^JaiS Ul OjgTll 3,5-P[HIS«!d-3-m( 4^SS : AIEIM^l)t> t^S 



^ ISSOflAI ^AIOII 1 Oil 7mti [HS lOSLf SOXOIIAj Al 



.3l 
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IS 13} 



l.C 




]ii (A* ) 


PH 


•'■•»S|i5 - 1.051 






t.ft 


ASSiij ' i34? 1.051 - 


< 2ii 






•-iillS - !jn to. 11 


500 


n.3 


l.C 


•.-Olb - JJ4i IC.JJ 


< 2Si 




: c 


vnlfc^ -4:0 ail 


253 


13.3 


:.e 


vjiISs -+» 10.1) 


< 25 


9,5 


l.C 


»^£2f = ?C-t70C (O.l) 


«0 


12 


i.O 


S?22t= ?ir-i?K <0.l) 


<23 


7.9 ' 


1 C 




35D 


n.2 


1 0 


7r-«i '.o,i) 


< 22 


9.3 


l.O 






13 3 


1 n 


L-yy>i (0.1} ^ 


< 25 


9.2 


1.0 


j,a L-ja-. (o;tr 


1.159 


13 i 


1 8 




< 25 


9.3 


. C 5 






12.6 


0 5 




< 25 


9 2 



pHi'i-^l.o LHjq 10.0 ^gEl2iBale.^ siioiiasi ^E^h se^sjoi gsjtis siioii sjsj^hE^ #g 
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l.C- 




lb (&" I 


Fft 


Atulik - 104E l.CS) 


2S0 


13.3 


:.c 


>4aib - 30« 1.C&) 


< 25 


9.i 


l.C 


- jO« :c.O 


250 


13.3 


l.C 


- w 10.1) 


< ?5 


3.4 


l.U 


Ajsiis - ■*« 10. 0 


ICO 


13.3 


: 1.0 


M^ls > 440 :9.i> 


< » 


9.5 




Sf£E3S rc-iwc to.i) 


EG 


13 


1.0 


fl^fffiiE K-170C (0.1J. 


<» 




1.0 


[CD 


250 


I3.S 


1.0 


S^S^^JE K-'-30 10.1) 


< ?5 


9.4 


1.0 




650 


13.6 


1.0 


ti<S L • ?007 <0,1> 


< 2& 


9.S 


D.5 


l-VllAl-Z-^Sefi U.O) 


50 


12. e 


3 5 




<» 


9.Z 



pH7h 8.0 LHXI 10.0 51iEI2iMIII= «l|0|it|2| S5jt|ej||S(HI 5!t^^^E^^ S^SI 



y i g 






' 14,7.9 - aiieioia - 5 - mt' - 4.7 - qs K 






i'^aefs Pl;-170c 














-i f:.-"^ -.4, ' - •, ■ _ 


^5! l--7€a7 





01 ^AlWIOilAlfe TMAH EHi! g^OI 4=S STSSIS «S1 AUShOI MSI 5S 

«pi aoi&s ?a3if«jais AiinM-6i(3,5-oii«ii*!!i!-3-i) e Afgsm phm 8.0 ujxi io.q£ 
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3|^5aA}0|£ <1.0) 




Ri (A' ) 


PH 




22.000 


13.3 


Qtc: S AlO|c= ( t O'l 


0.1 


12.500 


13.2 




0 I 


< 25 


5.2 




?i a 


6.20O 


12.9 


SSL' <i.C) 


0.1 


1.100 


U.l 


gS^i (LC) 


O.l 


< 25 


9.2 



□IQ. 



a ?l = I-'' 






piti 






13.1 


(1.0) ' 


0.1 




13.2 


Bie5|C<l§l«fB5a E^MO|£ 

<l,0> 


C.l 


< 25 


9.2 






4.30O 


:;12.9 


gey ( l.O ) 




250 


-13. 1 


wSt ( t.O • 


3.1 


< fis 








'le.oco 


11,9 




0 1 


1 , 




. * ' t .-. • 


0.1 


< 25 


. 49,2 








^il-5 




, 0.1 . 

.■ ,,-v 


£03 






p.l 


50 





K. ./^ 0| O « 



Jaws 



a. ■ " '•■ ■ " 

(^AlOt 6] 
?; 6L°J 

150g°| Omi . 

^zm AFgsy soraxi ars ?iioiih k^Aigixii ^soiiai ^e\e %o\m (saisiei i2,560crf)M 
a. qiEi/^^DiH trs nan EjEte, dai ishEiEfg^e m^m ; 

c : iM^S LH^gSS At^dKH 0.5 LHT^ 1.0 aiHS UmiOI^°J SBSJi 
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d : OlS OflSs A^SoK UBS 012 ; 

(3,5-CI(HI§«!i!-3-# 1-^sa|-2-=S&M) S! ^aiOIMfll (EDTA) 3Blil pH 
S°l S^L^M SiitI Sh7|2| 5§S pH 21 ^^El« Afl*l 01 ^SI5 £E^ g*if°J 

aoi xniTiofaa. 



5^ S ftj S 


























9.5 




9.5 




a. 9-10.0 




9.6-lC.O 




9-10 




9.4-lC.O 




S-X2 







gMfS LH^eiOl S^MS JaiTIEISiQ. A||s}iE2J 4'E|sg4s|O0A| ^£|=t^SFS 0.2ppiii 0|o^ 

SH. 0I31S ^EI5 ££= Oli+SF^eiS SIS gS2J Mg gJDI UhS^ISJ All*!0l OI^OlSSs U 

EMO. i^ 

l^AIOll 7] • ' J' • ■ 

□I ^AIM='"g^2Sa ^El= SIIO|it|°J ^^Dl^, ^El 5! Oh^l?i011 [H«^ AflJ3liSM2l 

# ^a7|?|?> SOILK A||»l5Sg ^^0|£4=Oil EDTA, OW|E/+oj-s^, 3,5-C|I}|ll*!!i!-3^g, QIM 

Ehffllg i.^afe SIE^MOIHM g3HAI?l AlliStaa. AHWIi^s B^;.EOTA CHd UMSSEEIOW-llMi^ 

(NTA)M AhgShOl SAISWl Wl^SfSllIh ^ 2«W2| pH= KWrUEhaO. g^-fiSE-f SllOlffig 01 

g?!jS(H!A1 70-c OilAI 10M^^ AII^SfSCK * 

s^ioiiae AiiA-iKHiAi M?\im mo\^^^ ^=^q\ aiAisa. 'g^ g/fo^ siieiqim Aii%ra gooinioii 
??ssh= aas^sfsj 2fi.r^ssh2;S^D!&,^^,Ei„s soil cHsii f^^ohaa. §2^=; s^3l2^•^I:^. 









|-§(Hg/«|6|lf|l'^ 
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l^AIW 8] ■ 

QIEShDHll grSH SIH^ATOIH (0.5X). EDTA (0.1X), aS^S^aH (0.3X). 0WMi+ gfes (0.3X). 2f 
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(i.ox) s 3,5-!:i[Hi^^<y-3-# (o.i%)m t^^m^ b ob^mm^\^ 4^ w^ei^ m\ 
^bh^oi ^''gs diinmsch ^ aii^ s^y-s sehs ess ^^zi- 5 

iti iSM 



All i2 2 ^ M 


X 10" SXl / Cb* 




^ .Sj 


M ^ 




a# (ti|*1£|yf30|iH) 




< 6 


21 


n 


SC - I 


2. 803 


< 15 


5 


743 




52 


< 6 


< 2 


35 



* SC-1 : <iiy-th?f2H. 2^^^S^^i gl M(1;1:5 tJIs^l 30X ho, 28X NHOH S HO)S 01^012 W^-EI g 

OH 

Ola tflOIES^EI gaiSJ Sej-siSl AOJillOII CHoB B iTSS:! Ch SOOlEi SSOilAI 

fll7^s^= All 01 siM sr 4= siaa. 

[^AlOJI 91 

^EI5 SilOlfflM ^AlOa soil CHS /dl*l§m /dl*! 2^2J iHM SW^^fiDlge AFgSII S^^ha 

Q. 

:7|S5^«c^. 



0.185nrai S:?^SH|:^. IIEIU. 5SM C OII !tgAISmiIll'^ 'R*7h-0.137ninS a^diSlQ. 





; " lU' ■ (ruo) . 


ui «i ei s;- ^fljbiiH > 








C. 





[^AlOli 10] .- ■ . 

^y\m as# Eiepi 9i§ii §ga 4!s iisa saioa ashs gn^h^s 57b.m ^sis ^oiiap Atgsra 

Q. 0! ^HIOiiHl ^AIWI 8 Wl QIS /dl*!5h01 Hlf MIT S^^m 333 S&20h 

^s□^sIIEHirl(PC/14S)g Afesn S7i ssmm g^shap. oi :?i#s ois .^^s^isfe^rajra 
§7i£hAi3i^ 35e e:'iaa oisatiot ^mm #iiis»=3i(Hi sisj muu ^'f^S f 

5H ^?S:'l-st^ M§S UirOI SD. USES! PCVMS^ 10 DHMSIiiiOliAl 1i?2J S7|glS * 
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ui*iEia no\m= 4'2(hiai ]o^z^ i'-ois4=s s^anK pc/ms ^liieiMgoiiAi, tima^ nom 

= ^ OlSllf iriH (294 337 ^KiSUl OI2!g 6I^^(HIA| gBfSi^S 7i±MS. AhSEI 

= il-aiOlM OlI^EIIMOil 501 21Q. 

SC-1M AhSoll ^AIM 8 ^HIA^2^ ^1 ?J10ia^, PC/MS iliSlMgOilAI, 63H2J AUSS OlS §tF El 

3 (foo/m 371, 411, 436, 533 gife^DM J^^^U, 0131^ d|*|Eia CHi^Oil U|?H &S ^71 2. 

i 3,5-aiHii*jit!-3-§ (o.2%m siki s.&mm Msn mam b oiiAiah sroi -m^a nom^ pc/ms 

i^ajMStHIAI OlS lif 113 (300, 337 S 372 7i^Q. 01 ri^filMeg SC-IOil CHS» 

[[fEW, F ^'■gsj 01 Aiifliiss^ 15 sc-1 xieiach ?jioia^^°j 5^ s^"^ 
□ oi^Hj ic 7^so1lAl oh^gd eit^i st^o^ 2g aoisQ. 

ffl ^^S°J ^9|LH0i|A| a g^gsj M^m SJOtUTJI gSTJEAl 7hfe«J-, ^^01 Ol^tHl 4= SQ. 

1 

g^t^ 2 

is^Sa 3feol0A1 iieji! S^OIS 0.1 \m 2551fX, g^aa ^a^AIEH 



g*i-SS qi^El HgtHIAI a^ia UlOIS^a TOSmSAH 0.01 LHJq 5g^, S! A||a!S?!JSJ pHg 8 LHW 10 
o| pH 0.1 Ui^ loSgJS :?SEIJ1. Al|S!SeH°| pHl ilSPI s^Sj 

St^IT 3 



.^aEjg Ail*! gs!!. -5 

m^j £^ siCHAi, ^^ois gi= S7i^ s-L^ebhei ri^ ^ofue! s^tJ-MS! am ^s^s t^ 
g^tr 6 ^- . I " ^ ' - • ^ - 

fll6t^()^l sioiAi, fi£iig?ii Tiisssa^ a^B-pwiatiiiia'rSfg.; m±n^ msmmm^ oii&i s 

:gi1%^ 7;|2*^(HI 2iO|Ai, g^iaOIMJail Ci 7SE1= a^EIS A||=| g?S|. " ; 

nmm SIOIAI. 3^saioiMfli= wsaiaora E|EEK3FAflMd+e!2i§ ^sss sfe a&as ah*! s 

OH 

g^S 10 

siitf tt= «i2tfoii 210IAI. imnm □ strsKN ?sei= miTEia aii^ gai. 

11 
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fll1Cli^o^| siCHAi, mm= 2[m[^±. mt^ nem sshsj an.'-iifs, aha^Eifs, 2FMM6fs. ]l^ 

12 

S^t.!^ 13 

H S OWMiT iJ-eH2S qiSEI= ^EIS /J=i ga?. 
S^S 14 

15 

5 PH Sigg^S :?SE|= &SE|« «|*!§?!J^S SIIOIiH A«&!oPI 9]U AlZeSf 30- 

9crc2i SEs aioiia s^ai^i^ 2£s q^sa^, sooia 5321 ssem saishi dwihs^- 
16 

IS? Sf 
30-9(rc 
7IS(HIA| 




• '-•■ii.-.=fe-;.'4.- 
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